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CTCAAGCTTGAAGTTGCGATGATCAAAA (@£^J#-^ 1 ) 
CTCCTGCAGACATATTGTTGACGATAAT 2 ) 

[0 0 6 4] 

B. subtilis 168 Marburgflc^Sfe-feftD N A ZmW. t L, _tfE7°7 >f -7- 
v^TPCR (94°C, 30f>; 55"C, 1t>; 72t:, 153*; 30+r^^^; Gene Amp PCR Syst 
em Model 9600 ^)ls-?-$±M) ) S^T^. SD-ATG t »IR**JL n K > * 

[0 0 6 5] 

tuffiPCRffl-7°9-r-r-<7)5' ^MHcii, HindIII-9-^ h fcPstl^'f r-ri*\ *rti 
Jftirifj >ZtiX^2>o PCRi8¥g»fJt£, Hindlll^Pstl-ej&SU *r<D& m 

cMmmm-zwwrLtzE. con ft^wmt&*iMSG39&'<?*-- (^aittt*) 

T4 DNA'J #-4f&fflv>TJfclS$-£, pHSG398BSPR7°^ X S K*»fco 
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[0 0 6 6] 

purR#it«^T-rt^^n-e , «--#^i-^EcoRV-'t^ h h Hindis hf^i&O 
.3 kb^F^re^iJ^, pHSG398BSPR7°^* 5 K^EcoRV&mnncnMi:: i: 

*l^o z.<vmwmm*yj vm^, pdgi726-7°9*^ k • v 

i^x^y^ • * h y ? ■ -ty? — (Bacillus Genetic Stock Center, The Ohi 
o State University, Department of Biochemistry (484 West Twelfth Avenue, 

Columbus, Ohio 43210 USA) J: 0 TfrSg£ ttT^ jr. y X V H7-3'J ECE101* 
§ & ) _t ? n - - > y £ tt^i> f-uuyjj* • y^xvx (Ente 
rococcus faecalis) fi^O*^ f^v^f v >iBtttitf^ (1.2 kb) £EcoRV-H 
incllgffiti: LT^Ji9t±lL, -r*i£#ALfc 0 

[0 0 6 7] 

t# ti £ 7° 7 X < KpHSG398purR : : spc £ ffl v > T . Dubunau Dav i dof f -Abe 1 son 
<7)^& (J. Mol. Biol., 56, 209 (1971)) L/:B. subtilis 168 Mar 

burgeon >tf-r> h-t)ls%ft£M$z&L, 100 //g/mKO^^^f / v^f y 
trLB ( HJ >10 g/U g|«J^*5 g/U NaCl 10 g/U pH7) h 

±fS^PCRr* \Z X i9 , f&-fe#:±<7)purRjt{SW\ F*l ^?f;v^y 
«fST^e&£ ti£purR«fz;T- (purR: :spc) <h 2 M&x. W^^ti fzM 

o 

[0 0 6 8] 

(2) v-;v-AMPv>^--fc?sffcT- (pur A) XimW^m^ 
MittT-? ? (GenBank Accession No. Z99104)<7)1f^tC^o*i;, JJJITO 

tt££^J £ W-T £ tL-rti29mer<7)PCRffl 7° 9 >f v - fcfliR L fz a 

CTCGTCGACAAAACGAATGGAAGCGAACG (K^"J#^ 3 ) 

CTCGCATGCAGACCAACTTATATGCGGCT (K?!l#-^4) 
[0 0 6 9] 

B. subtilis 168 Marburg$cC9#H&#:D N A t L, ±M~7? 4 £/H 
v^TPCR (941C, 30#; 55°C, 72*0, 2#; 30-^^; Gene Amp PCR Syst 
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em Model 9600 >-x;l/v-ttJKQ ) ^^fv^ SD-ATG t fBlR&l-lL ^F>^ 

r*purAaM£T-««0^1.5 kbOJgipBWrtf-fcfffco 
[0 0 7 0] 

col i ft-ClM*Tit£&pSTV28^ (ISMl) t , T4 DNA>; if-^-Cm^ £ 

-fr, pSTV28BSPA7 p 9^5 KSr^fwo 
[0 0 7 1 ] 

purAttigitf^rttc^n^tLPi— #ft-r^>MluI+l--r htBglII-«M MHJ<7>ifc0.4 
kbtf>rWge?!l£, pSTV28BSPA7°^X 5 K^MlulWBglllM^ J: U 
R^££#tfDNA$fit^W^£Klenow fragment =fc *9 ^PfiHt Lfz 0 - 
^DNAKffJt^ pDG6467°7* 5 K (/l^AsA • v^^tM y ? • 7, Y y 7 • -tr > 
<fc OTfTM^tiTV^-XviU • rr'J ^<bP^T«§^>) ±K*n- 
— yyZiltzZsfV 4 W3 yiy * - T+jV^Ts (Staphylococcus aureus) 
Wi'J^nv^f v^IM&efc?- (1.6 kb) fcHindlllgygH «fc *) «9 * U M* 
^^Klenow fragment \Z X *) ¥ft^ L £DNA»rtf- Sr , T4 DNAM 2f--fcf &fflv>TiSiSg 

[0 0 7 2] 

&btitz-??Z 5 KpSTV28purA: lermSrffi^T, Dubunau£Davidoff-Abelson<7> 
^ (J. Mol. Biol., 56, 209 (1971)) K X *) MM LfcKMBS4*M> n > tf f- > h 
-b^£SfC$K^U 0.1 /zg/ml<7)J-'; xn-r^ y> <hl25 // g/mlO 'J > n W v 

^fe^DNA^PMU _bfBOPCR&K<fc 0 , ^fe'ffciOpurAitfST-^ F*3«W*J. 
'j^nv'f v >H-14«f5T--eg^$ tlfcpurAitfST- (purA: :erm) 2 
^ct^fi^L^M* (purR::spc, purA::erm) ZmfeLtz 0 Z.<D £ 7 izLX&b 
fttzm&k.mZTT~y^i&fatt£^TSo 0, itt^OrtO— #c&KMBS13t£o* 

[0 0 7 3] 

( 3 ) ^J>^WyF^*'J7- -tfiUS^ (deoD) ^Jitfccoim 
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( i ) deoDW mffi$L<7> ?U--y>f 

mittT-? (GenBank Accession No. Z99104) OflffftK&^i, J^T 

Oia3£HEF!l£3r?"*K -en^ti29 mer, 28 merOPCRffl-T 9 ^^ v-*f^^L7t 0 
CTCGAATTCCAGCGGAATATTCTTTCCCG 5 ) 

CTCGGATCCCGGCAAAAGCACAGTATCC (mm^ 6 ) 
[0 0 7 4] 

B. subtilis 168 Marburg* <7>^fe#D N A £ U ±IB7°^^^-^ffl 
v^TPCR (94 1:, 30#; 55t:, 1^; 72°C, 1^; 30-9" -f^;V; Gene Amp PCR Syst 
em Model 9600 * ^ ) £*fv\ deoDitfoiHffltRlii^ K> 

±atO#?i310 bph-eoT^60 IwSr^trflMgBf^SrWTto 

[0 0 7 5] 

PCRffi7°^ v-<7)5' 5fcSHiKM\ h tBamHI^^ h ^tl^tfr^f 

j>ZtiX^2>o PCR#*S»r^£EcoRItBamHIT&3U ffl £*URSarei0Hf L 
£pSTV28^* * - (^giStt*!) fc, T4 DNAl>2r--tf£fflv>Tii*§$-tf\ pSTV28D0 

[0 0 7 6] 

( i i ) deoD<7>3 ' 1PJJ W$t.<?> >?u — =-y>f 

mittr-'-f^y? (GenBank Accession No. Z99104) Olff«^^c?§, £1T 
OffiafeHE^JSr^ri-*, -ett-etL29 mer, 28 mer<7>PCRffi"7°^ 'fv- ii^MLfz 0 
CTCAAGCTTATGGTTTCCAGACCATCGACT (B2^J#-^ 7 ) 
CTCGGATCCCATGATATGATAGAAGTGG (S^'JS^ 8 ) 
[0 0 7 7] 

B. subtilis 168 MarburgflcOSferfeftD N A t U _tffB^9>f -v-Srffl 
WTPCR (94*€, 30#; 55T;, lfr; 72°C, 30-*M?;V; Gene Amp PCR Syst 

em Model 9600 * >^;i/-7-*±$D ) £*tV\ deoD3H5^BiR&lh =i K> 
lilomo bpfc-?-OT8i£&320 bp£^fri#i]ilHfrJt£*#^o 
[0 0 7 8] 

PCRffiT"^ -7-05' *»fliHJ±, HindIII-»M Yt BamHW-f h^^fi 
ffO^ntv^o PCRiiipI^fH-^HindllltBamHI-e^SL. |WJ tffllRBSRt? 
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WWf L£pSTV28D0N-7 o 9* ^ Kfc, T4 DNAU #--tftr 31 pSTV28D0NC7°9 
[0 0 7 9] 

(iii) deoD-^^v-f ~> >Itt£-@;f^-<7)}f A 

itfrT-x - ? ✓ * (GenBank Accession No. V01547) <7)-|f £ , J^T 

<Di&mm Zm-fZ Ztirth33 mer^PCRffi ~f y A t - £ fpM L £ 0 
CTCGGATCCGAGGTGATAGGTAAGATTATACCG (BcT'J#-5§- 9 ) 
CTCGGATCCGGCGCTCGGGACCCCTATCTAGCG (K?iJ#-^- 1 0 ) 
[0 0 8 0] 

Streptococcus faecal isfi*# ^-r -f v >#tt3tfcT£'^trpDG783-7 0 7 * ^ K 

-£fflv>TPCR (941C, 30t>; 55°C, 72 V, 30-9-^^; Gene Amp P 

CR System Model 9600 (a?-* >^;V-7-f±$!0 ) SD-ATG <h fflfRII-JLh ^ 

K y £ U ^— tZ> iJ 1-? A v >Sfr1£«^ff i^l^l. 5 kb<7)±#rIisKffM-^t#^=o 
[0 0 8 1] 

PCRffl-7°^^-7-^5' *»JU;(i, BamHI+h-r Yi)^K^fKT^f4 y^ftX^ 
& Q PCRitfliiBfrM-^BamHI-e^aL. pSTV28D0NC7°^^ ^ KKPg— #£1-£BamHI 

[0 0 8 2] 

f# f> "7° v 7, \ KpSTV28deoD : : kan £ ffl v > X , Dubunau t Dav i dof f -Abe l sonO 
-fife (J. Mol. Biol., 56, 209 (1971) ) C J: V) mm LfzKmS13ffi<D n > tf r > 
HrJ^ffgtL, 5 //g/mlO^f--^^ v > ^^•trLB^^W- KJi-C^W-f 
|,3n--MU:o C:*L^0 3n^-^£bi&fe^DNA£iiMU @£?iJ#-S§- 5 
<!: 7 <7)-7°^-T "7- ^ffl^Tiietl^li^LTPCR^fv^ Jfe-fefl^^deoDitfr^- 
ri< rtW^-^-f v^itttitfeT-ee^^tL^deoDst^ (deoD::kan) <h 2 
0a.^£^i ^g&Lfc^f* (purR::spc purA::erm deoD::kan) ZmfcLtZo 
Z\(D£^^ LXUbtitz 2 Hia.^x.*Of*lco— WZ. KMBS16<l:^olt7to 
[0 0 8 3] 

[^W0 2] >jfittt^031^ 
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(1) 6-*-h*i'-7')^mn.fa<Dx?v-->y 

•7 V y*s<vy') y'l/y^-mtt (purRk v-;i/-AMPv>^--ifatfS 
(pur A) > ■/'J>^^l^iyK*^*'j7- -tf Mitt (deoD) £ 4;fS L tz > 
• X7^;i^a^*KMBS16£, 400 ^ g/mlO- h n y ^*T- v > (NTG) 
t?30^K, 37tt«L^o ^ONTG^a®#^^, 2000 mg/LO 6 - -x. h 

^ry^J >^^-tfft/hJt^fe (^;Vn-^20 g/U ialfcT y ^E- <7 A5 g/U V > 
^-7Km^';^A4 g/U m&m.Gl g/U fiift&^ytfyO.Ol g/L, ^x>|t 

h ^^0.5 g/L, L-^^r/f l.og/u 7fx>o.ig/L, H;y 0 hyr 

> 50 mg/U pH7.0) ) y°P- h _b iZ X> if X , 37 c CT*24Bf L£ 0 2000 mg 
/LC0 6 -xFWiJ y£^if7°l/- Mt4fWo/;3n;-?)t^^ 
10*fc££KU EPl-EPlO^^^o'ttfZo EPlftfi, y°9-f^-h • f->/^-AJ13 
937* s ft^-$*L7t:o |s|*M±, 2001^12^ 25 0#tt-e^^faf* A gatSW^ffl 
3S#r 4m£»#tt-fe > ^ - ( t 305-8566 0 #S3fc»!l&o < fffi jj€ lTllfi 

1^^6) Kfrft£*U $lt#-^FERM P-18665# ? tt-5-£*LTV>& 0 

[0 0 8 4] 

[0 0 8 5] 

(2) 6 -x. h+yyj >»ttJSOltofe 

4bZ>Ztfrh, */J>igf * K -6 T t*- y M £ ft j&£>^ 1/ ^ ;v (*IlfiJ Tr Ji 
2 mg/L) HftlJKL^o 
[0 0 8 6] 

6-xhdry7°'J> Ittfcf* (EPl*fcR 0^P2») £ «fc tfffilfcT * * KMBS16 * ft/h 

^ L > flM^tfi -7° V - h & «t 0*2000 mg/LO 6-xh^y7°'J > &-g"tf ft/Jvlgtfl 
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[0 0 8 7] 

[0 0 8 8] 
[^ 1 1 



31 D~— <DM% 





NO. 






U U——(D \ 


Mm 


(mm) 




28hr 


42hr 


45hr 


48hr 


52hr 


66hr 


KMBS16 
EP1 


1 
1 


+1 +1 


1 
1 


1.2 
1.2 


1.5 
1.5 


1.5 
1.5 


2.0 
2.0 



[0 0 8 9] 



ailiE# 2003-3056356 



# SB 2003-037760 



^-v: 26/ 



^.2 6-Ih + y^U> (2000//g/mL) £^rr£ 



3D-- CDittl (mm) 

mw no. 





28hr 


42hr 


45hr 


48hr 


52hr 


66hr 


KMBS16 1 




0.50 


0.70 


1.00 


1.00 


1.25 


2 




0.40 


0.50 


0.75 


1.00 


1.00 


EPl 1 


± 


0.80 


1.00 


1.20 


1.50 


2.50 


2 


± 


1.00 


1.20 


1.50 


1.50 


2.00 


EP2 1 


± 


1.00 


1.20 


1.50 


1.50 


2.00 


2 


± 


1.00 


1.20 


1.50 


1.50 


2.00 



[0 0 9 0] 
[f£3] 

mw no. 

Ohr 42hr 45hr 48hr 52hr 66hr 



KMBS16 1 0 50.0 58.3 66.7 66.7 62.5 

2 0 40.0 41.7 50.0 66.7 50.0 

EPl 1 0 80.0 83.3 80.0 100.0 

2 0 100.0 

EP2 1 0 100.0 

2 0 100.0 



[0 0 9 1 ] 

immm 3 ] -7° > ftmt&m 

6 -zc bJpv7 p, j >It1£*fc (EPlflO is J: &KMBS16&, LB*gi&7 0 lx 

- h±Kt A,-<^&<*£;fcU 37°C-e-^«L7t:o l/67°lx- h^^m#*'. 5 
00ml#<7)^py ^^ntfOH^^OmlC^aL, ^<7)iL iitm # v ^ A £ 50 
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«9jeLfc*S*«r^Lfc (01) , 
[0 0 9 2] 





80 g/L 


KH9P0/1 


1 2/L 


NH4CI 


32 g/L 


S.-m (T-N) * 


1.35 g/L 


DL-y 


0.3 g/L 


L- F 'J 7° f 7 7 > 


0.02 g/L 




0. 1 g/L 


MgS0 4 


0.4 g/L 


FeS04 


0.01 g/L 


MnS04 


0.01 g/L 


GDI 13 


0.01 ml/L 



(KOH-CpH 7.OKWH0 
^i*;Vv7A 50 g/L 

[0 0 9 3] 

SEQUENCE LISTING 
<110> RfcOH$^;#f± (Aj inomoto Co. , Inc. ) 
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#JPI 2 0 0 3 -0 3 7 7 6 0 ^- v : 28/ 

<i2o> /^^T^^-f-s-r y v>4in^ j i/><Dm&& 

<130> P-9905 
<140> 

<141> 2003-02-17 
<160> 16 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

ctcaagcttg aagttgcgat gatcaaaa 28 

<210> 2 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

fcBliE# 2003-3056356 
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<400> 2 

ctcctgcaga catattgttg acgataat 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

ctcgtcgaca aaacgaatgg aagcgaacg 

<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

ctcgcatgca gaccaactta tatgcggct 

<210> 5 
<211> 29 
<212> DNA 



#H 2003-037760 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

ctcgaattcc agcggaatat tctttcccg 

<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

ctcggatccc ggcaaaagca cagtatcc 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

ctcaagctta tggtttccag accatcgact 



#K 2003-037760 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ctcggatccc atgatatgat agaagtgg 

<210> 9 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

ctcggatccg aggtgatagg taagattata ccg 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer 
<400> 10 

ctcggatccg gcgctcggga cccctatcta gcg 33 

<210> 11 
<211> 1200 
<212> DNA 

<213> Bacillus subtil is 

<220> 
<221> CDS 

<222> (259).. (1113) 
<400> 11 

atatgcatcc tgaagttgcg atgatcaaaa accagatgaa acgctttggt gcagatgccg 60 
tgttaatgag cgggagcggc ccgacagtgt ttggactggt tcagtatgag tcgaaggtgc 120 
agagaattta taacgggtta agaggcttct gcgatcaagt ttatgcggtg agaatgatcg 180 
gcgaacagaa cgctcttgat taaatccgta tgttaagtta tattgatctt aaaatattcg 240 
gattttgggg gtgagttc atg aag ttt cgt cgc age ggc aga ttg gtg gac 291 

Met Lys Phe Arg Arg Ser Gly Arg Leu Val Asp 
1 5 10 

tta aca aat tat ttg tta acc cat ccg cac gag tta ata ccg eta acc 339 
Leu Thr Asn Tyr Leu Leu Thr His Pro His Glu Leu He Pro Leu Thr 

15 20 25 

ttt ttc tct gag egg tat gaa tct gca aaa tea teg ate agt gaa gat 387 
Phe Phe Ser Glu Arg Tyr Glu Ser Ala Lys Ser Ser He Ser Glu Asp 

30 35 40 

tta aca att att aaa caa acc ttt gaa cag cag ggg att ggt act ttg 435 
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• 



Leu Thr He He Lys 
45 

ctt act gtt ccc gga 
Leu Thr Val Pro Gly 
60 

aag cag get 
Lys Gin Ala 



gca aat cct 
Ala Asn Pro 

ate tta gga 
He Leu Gly 
110 

tec gtg ttt 
Ser Val Phe 

125 
aaa ggc ate 
Lys Gly lie 
140 

gtt gtg ate 
Val Val He 

age att aat 
Ser He Asn 

ctt gcg aaa 
Leu Ala Lys 
190 



gaa get 
Glu Ala 
80 

gag cgt 
Glu Arg 
95 

aag cca 
Lys Pro 

gca gag 
Ala Glu 

cct ctt 
Pro Leu 

gtt cgt 
Val Arg 
160 
tac gtt 
Tyr Val 
175 

aga age 
Arg Ser 



Gin Thr Phe Glu Gin 
50 

get gec gga ggc gtt 
Ala Ala Gly Gly Val 
65 

gaa gag ttt 
Glu Glu Phe 



ate ctt ccg 
He Leu Pro 

tct gta etc 
Ser Val Leu 
115 

cgc gaa att 
Arg Glu He 
130 

gcg tac gca 
Ala Tyr Ala 
145 

aaa gac aat 
Lys Asp Asn 

tea ggc tec 
Ser Gly Ser 

atg aaa acg 
Met Lys Thr 
195 



gtg cag 
Val Gin 
85 

ggc ggt 
Gly Gly 
100 

tec aag 
Ser Lys 

gat gtt 
Asp Val 

get gca 
Ala Ala 

aag gta 
Lys Val 
165 
tea aac 
Ser Asn 
180 

ggt tea 
Gly Ser 



Gin Gly He 

55 

aaa tat att 
Lys Tyr He 
70 

aca ctt gga 
Thr Leu Gly 

tat gta tat 
Tyr Val Tyr 

gta ggg aag 
Val Gly Lys 
120 

gtc atg acc 
Val Met Thr 

135 
age tat ttg 
Ser Tyr Leu 
150 

aca gag ggc 
Thr Glu Gly 

cgc att caa 
Arg He Gin 

aac gta etc 
Asn Val Leu 
200 



Gly Thr Leu 

ccg aaa atg 
Pro Lys Met 
75 

cag teg ctg 
Gin Ser Leu 
90 

tta acg gat 
Leu Thr Asp 
105 

ctg ttt get 
Leu Phe Ala 

gtt gee acg 
Val Ala Thr 

aat gtg cct 
Asn Val Pro 
155 

tec aca gtc 
Ser Thr Val 

170 
aca atg tea 
Thr Met Ser 
185 

att att gat 
He He Asp 



483 



531 



579 



627 



675 



723 



771 



819 



867 
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gac ttt atg aaa gca ggc ggc acc att aat ggt atg att aac ctg ttg 915 
Asp Phe Met Lys Ala Gly Gly Thr lie Asn Gly Met He Asn Leu Leu 

205 210 215 

gat gag ttt aac gca aat gtg gcg gga ate ggc gtc tta gtt gaa gec 963 
Asp Glu Phe Asn Ala Asn Val Ala Gly He Gly Val Leu Val Glu Ala 
220 225 230 235 

gaa gga gta gat gaa cgt ctt gtt gac gaa tat atg tea ctt ctt act 1011 
Glu Gly Val Asp Glu Arg Leu Val Asp Glu Tyr Met Ser Leu Leu Thr 

240 245 250 

ctt tea acc ate aac atg aaa gag aag tec att gaa att cag aat ggc 1059 
Leu Ser Thr He Asn Met Lys Glu Lys Ser He Glu He Gin Asn Gly 

255 260 265 

aat ttt ctg cgt ttt ttt aaa gac aat ctt tta aag aat gga gag aca 1107 
Asn Phe Leu Arg Phe Phe Lys Asp Asn Leu Leu Lys Asn Gly Glu Thr 

270 275 280 

gaa tea tgacaaaagc agtccacaca aaacatgccc cageggcaat egggecttat 1163 
Glu Ser 

285 

tcacaaggga ttatcgtcaa caatatgttt tacagct 1200 

<210> 12 
<211> 285 
<212> PRT 

<213> Bacillus subtil is 
<400> 12 

Met Lys Phe Arg Arg Ser Gly Arg Leu Val Asp Leu Thr Asn Tyr Leu 

15 10 15 

Leu Thr His Pro His Glu Leu He Pro Leu Thr Phe Phe Ser Glu Arg 
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20 25 30 

Tyr Glu Ser Ala Lys Ser Ser He Ser Glu Asp Leu Thr He lie Lys 

35 ■ 40 45 

Gin Thr Phe Giu Gin Gin Gly He Gly Thr Leu Leu Thr Val Pro Gly 

50 55 60 

Ala Ala Gly Gly Val Lys Tyr He Pro Lys Met Lys Gin Ala Glu Ala 
65 70 75 80 

Glu Glu Phe Val Gin Thr Leu Gly Gin Ser Leu Ala Asn Pro Glu Arg 

85 90 95 

He Leu Pro Gly Gly Tyr Val Tyr Leu Thr Asp He Leu Gly Lys Pro 

100 105 110 

Ser Val Leu Ser Lys Val Gly Lys Leu Phe Ala Ser Val Phe Ala Glu 

115 120 125 

Arg Glu He Asp Val Val Met Thr Val Ala Thr Lys Gly He Pro Leu 

130 135 140 

Ala Tyr Ala Ala Ala Ser' Tyr Leu Asn Val Pro Val Val He Val Arg 
145 150 155 160 

Lys Asp Asn Lys Val Thr Glu Gly Ser Thr Val Ser He Asn Tyr Val 

165 170 175 

Ser Gly Ser Ser Asn Arg He Gin Thr Met Ser Leu Ala Lys Arg Ser 

180 185 190 

Met Lys Thr Gly Ser Asn Val Leu He He Asp Asp Phe Met Lys Ala 

195 200 205 

Gly Gly Thr He Asn Gly Met He Asn Leu Leu Asp Glu Phe Asn Ala 

210 215 220 

Asn Val Ala Gly He Gly Val Leu Val Glu Ala Glu Gly Val Asp Glu 
225 230 235 240 

Arg Leu Val Asp Glu Tyr Met Ser Leu Leu Thr Leu Ser Thr He Asn 
245 250 255 
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Met Lys Glu Lys Ser He Glu He Gin Asn Gly Asn Phe Leu Arg Phe 

260 265 270 

Phe Lys Asp Asn Leu Leu Lys Asn Gly Glu Thr Glu Ser 
275 280 285 

<210> 13 
<211> 1490 
<212> DNA 

<213> Bacillus subtil is 

<220> 
<221> CDS 

<222> (101).. (1393) 
<400> 13 

aattaatgtt cggatttaca attgactttc tgtttcttca ctgataaact tgatttgttt 60 
gaatagaatc gttttgaaag gttaacggag gtgcacggac atg tct tea gta gtt 115 

Met Ser Ser Val Val 
1 5 

gta gta ggt acg caa tgg ggc gat gaa gga aaa ggt aaa att aca gat 163 
Val Val Gly Thr Gin Trp Gly Asp Glu Gly Lys Gly Lys He Thr Asp 

10 15 20 

ttc eta tea gaa aat gca gaa gtg ate gee cgt tat caa ggc gga aat 211 
Phe Leu Ser Glu Asn Ala Glu Val He Ala Arg Tyr Gin Gly Gly Asn 

25 30 35 

aac gca ggg cat aca ate aag ttt gac gga ate aca tat aag ctt cac 259 
Asn Ala Gly His Thr He Lys Phe Asp Gly He Thr Tyr Lys Leu His 

40 45 50 

tta ate ccg tct gga att ttc tat aag gat aaa acg tgt gta ate gga 307 
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Leu He Pro Ser Gly He Phe Tyr Lys Asp Lys Thr Cys Val He Gly 

55 60 65 

aac gga atg gtt gta gat ccg aaa gca tta gtc aca gag ctt gcg tat 355 
Asn Gly Met Val Val Asp Pro Lys Ala Leu Val Thr Glu Leu Ala Tyr 
70 75 80 85 

ctt cat gag cgc aac gtg agt aca gat aac ctg aga ate age aac aga 403 
Leu His Glu Arg Asn Val Ser Thr Asp Asn Leu Arg He Ser Asn Arg 

90 95 100 

get cac gtc att ctg ccg tat cat ttg aaa ttg gat gaa gtg gaa gaa 451 
Ala His Val He Leu Pro Tyr His Leu Lys Leu Asp Glu Val Glu Glu 

105 110 1.15 

gag cgt aaa ggg get aac aag ate ggc aca acg aaa aaa gga ate ggc 499 
Glu Arg Lys Gly Ala Asn Lys lie Gly Thr Thr Lys Lys Gly He Gly 

120 125 130 

cct get tac atg gat aaa gca gec cgc ate gga att cgc ate gcg gat 547 
Pro Ala Tyr Met Asp Lys Ala Ala Arg He Gly He Arg He Ala Asp 

135 140 145 

ctg tta gac cgt gac gcg ttt gcg gaa aag ctt gag cgc aat ctt gaa 595 
Leu Leu Asp Arg Asp Ala Phe Ala Glu Lys Leu Glu Arg Asn Leu Glu 
150 155 160 165 

gaa aaa aac cgt ctt etc gag aaa atg tac gag aca gaa ggg ttt aaa 643 
Glu Lys Asn Arg Leu Leu Glu Lys Met Tyr Glu Thr Glu Gly Phe Lys 

170 175 180 

ctt gag gat ate tta gac gaa tat tat gag tac gga cag cag att aaa 691 
Leu Glu Asp He Leu Asp Glu Tyr Tyr Glu Tyr Gly Gin Gin He Lys 

185 190 195 

aag tat gtt tgc gat aca tct gtt gtc tta aac gat get ctt gat gaa 739 
Lys Tyr Val Cys Asp Thr Ser Val Val Leu Asn Asp Ala Leu Asp Glu 
200 205 210 
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ggg cgc cgt gta tta ttt gaa ggc gca caa ggg gtt atg etc gat ate 787 
Gly Arg Arg Val Leu Phe Glu Gly Ala Gin Gly Val Met Leu Asp lie 

215 220 225 

gac caa gga aca tac ccg ttt gtt acg tea tct aac ccg gtt gec ggc 835 
Asp Gin Gly Thr Tyr Pro Phe Val Thr Ser Ser Asn Pro Val Ala Gly 
230 235 240 245 

ggt gtc acg ate ggt tct ggt gtc ggc ccg acc aaa ate aag cac gtt 883 
Gly Val Thr lie Gly Ser Gly Val Gly Pro Thr Lys He Lys His Val 

250 255 260 

gtc ggt gta tea aaa gca tat acg act cgt gtc ggc gac ggt cct ttt 931 
Val Gly Val Ser Lys Ala Tyr Thr Thr Arg Val Gly Asp Gly Pro Phe 

265 270 275 

ccg act gag ctg aaa gat gaa ate ggc gat caa ate cgt gaa gtc gga 979 
Pro Thr Glu Leu Lys Asp Glu He Gly Asp Gin He Arg Glu Val Gly 

280 285 290 

cgc gaa tat gga aca aca aca ggc cgc ccg cgc cgt gtc ggc tgg ttt 1027 
Arg Glu Tyr Gly Thr Thr Thr Gly Arg Pro Arg Arg Val Gly Trp Phe 

295 300 305 

gac age gtt gtt gtc cgc cac gee cgc cgt gtg age gga att aca gat 1075 
Asp Ser Val Val Val Arg His Ala Arg Arg Val Ser Gly He Thr Asp 
310 315 320 325 

ctt tct ctg aac tea att gac gtc eta gca gga att gaa acg ttg aaa 1123 
Leu Ser Leu Asn Ser He Asp Val Leu Ala Gly He Glu Thr Leu Lys 

330 335 340 

ate tgt gtg gcg tac cgc tac aaa ggc gaa ate att gaa gaa ttc cca 1171 
He Cys Val Ala Tyr Arg Tyr Lys Gly Glu He He Glu Glu Phe Pro 

345 350 355 

gca agt ctt aag gca ctt get gaa tgt gag ccg gta tat gaa gaa atg 1219 
Ala Ser Leu Lys Ala Leu Ala Glu Cys Glu Pro Val Tyr Glu Glu Met 
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360 365 370 

ccg ggc tgg act gag gat att aca ggt gcg aag age ttg age gag ctt 1267 
Pro Gly Trp Thr Glu Asp He Thr Gly Ala Lys Ser Leu Ser Glu Leu 

375 380 385 

ccg gaa aat gcg cgc cat tat ctt gag cgt gtg tct cag ctg aca ggc 1315 
Pro Glu Asn Ala Arg His Tyr Leu Glu Arg Val Ser Gin Leu Thr Gly 
390 395 400 405 

att ccg ctt tct att ttc tct gtc ggt cca gac cgc tea caa aca aat 1363 
He Pro Leu Ser He Phe Ser Val Gly Pro Asp Arg Ser Gin Thr Asn 

410 415 420 

gtc ctt cgc agt gtg tac cgt gcg aac taa atagaatatg tctgcaagcc 1413 
Val Leu Arg Ser Val Tyr Arg Ala Asn 
425 430 
cctatttaag gggcttgttt tttgtttgaa ageegcatat aagttggtct gagaaaaaaa 1473 
tatgaaaaaa aaccaaa 1490 



<210> 14 
<211> 430 
<212> PRT 

<213> Bacillus subtil is 



<400> 14 

Met Ser Ser Val Val Val Val Gly Thr Gin Trp Gly Asp Glu Gly Lys 

15 10 15 

Gly Lys He Thr Asp Phe Leu Ser Glu Asn Ala Glu Val He Ala Arg 

20 25 30 

Tyr Gin Gly Gly Asn Asn Ala Gly His Thr He Lys Phe Asp Gly He 

35 40 45 

Thr Tyr Lys Leu His Leu He Pro Ser Gly He Phe Tyr Lys Asp Lys 



fctiiEJlf 2003-3056356 



#M 2003-037760 



50 55 60 

Thr Cys Val He Gly Asn Gly Met Val Val Asp Pro Lys Ala Leu Val 
65 70 . 75 80 

Thr Glu Leu Ala Tyr Leu His Glu Arg Asn Val Ser Thr Asp Asn Leu 

85 90 95 

Arg He Ser Asn Arg Ala His Val He Leu Pro Tyr His Leu Lys Leu 

100 105 110 

Asp Glu Val Glu Glu Glu Arg Lys Gly Ala Asn Lys He Gly Thr Thr 

115 120 125 

Lys Lys Gly He Gly Pro Ala Tyr Met Asp Lys Ala Ala Arg He Gly 

130 135 140 

He Arg He Ala Asp Leu Leu Asp Arg Asp Ala Phe Ala Glu Lys Leu 
145 150 155 160 

Glu Arg Asn Leu Glu Glu Lys Asn Arg Leu Leu Glu Lys Met Tyr Glu 

165 170 175 

Thr Glu Gly Phe Lys Leu Glu Asp He Leu Asp Glu Tyr Tyr Glu Tyr 

180 185 190 

Gly Gin Gin He Lys Lys Tyr Val Cys Asp Thr Ser Val Val Leu Asn 

195 200 205 

Asp Ala Leu Asp Glu Gly Arg Arg Val Leu Phe Glu Gly Ala Gin Gly 

210 215 220 

Val Met Leu Asp He Asp Gin Gly Thr Tyr Pro Phe Val Thr Ser Ser 
225 230 235 240 

Asn Pro Val Ala Gly Gly Val Thr He Gly Ser Gly Val Gly Pro Thr 

245 250 255 

Lys He Lys His Val Val Gly Val Ser Lys Ala Tyr Thr Thr Arg Val 

260 265 270 

Gly Asp Gly Pro Phe Pro Thr Glu Leu Lys Asp Glu He Gly Asp Gin 
275 280 285 
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He Arg Glu Val Gly Arg Glu Tyr Gly Thr Thr Thr Gly Arg Pro Arg 

290 295 300 

Arg Val Gly Trp Phe Asp Ser Val Val Val Arg His Ala Arg Arg Val 
305 310 315 320 

Ser Gly He Thr Asp Leu Ser Leu Asn Ser He Asp Val Leu Ala Gly 

325 330 335 

He Glu Thr Leu Lys He Cys Val Ala Tyr Arg Tyr Lys Gly Glu He 

340 345 350 

He Glu Glu Phe Pro Ala Ser Leu Lys Ala Leu Ala Glu Cys Glu Pro 

355 360 365 

Val Tyr Glu Glu Met Pro Gly Trp Thr Glu Asp He Thr Gly Ala Lys 

370 375 380 

Ser Leu Ser Glu Leu Pro Glu Asn Ala Arg His Tyr Leu Glu Arg Val 
385 390 .395 400 

Ser Gin Leu Thr Gly He Pro Leu Ser He Phe Ser Val Gly Pro Asp 

405 410 415 

Arg Ser Gin Thr Asn Val Leu Arg Ser Val Tyr Arg Ala Asn 
420 425 430 

<210> 15 
<211> 899 
<212> DNA 

<213> Bacillus subtil is 

<220> 

<221> CDS 

<222> (101).. (802) 

<400> 15 
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atatattcct ttataatcaa tgctgaagtt tgtttcatca tgacattcgt tgtaaaatgg 60 
acgggctgga tgataattta gatttacagg aggatatgag atg agt gta cat ata 115 

Met Ser Val His He 
1 5 

ggt get gaa aaa gga caa att gcg gat act gtg ctt ttg ccg gga gat 163 
Gly Ala Glu Lys Gly Gin lie Ala Asp Thr Val Leu Leu Pro Gly Asp 

10 15 20 

cct etc aga gca aaa ttt att gca gaa acg tat ctt gaa aat gta gaa 211 
Pro Leu Arg Ala Lys Phe He Ala Glu Thr Tyr Leu Glu Asn Val Glu 

25 30 35 

tgc tac aat gaa gtc aga ggc atg tat gga ttt acg ggt aca tat aaa 259 
Cys Tyr Asn Glu Val Arg Gly Met Tyr Gly Phe Thr Gly Thr Tyr Lys 

40 45 50 

ggt aaa aaa ate tea gta caa ggc acg gga atg gga gtt ccg tct att 307 
Gly Lys Lys He Ser Val Gin Gly Thr Gly Met Gly Val Pro Ser He 

55 60 65 

tea att tat gtg aat gaa tta att caa age tac gat gtg caa aat eta 355 
Ser He Tyr Val Asn Glu Leu He Gin Ser Tyr Asp Val Gin Asn Leu 
70 75 80 85 

ata aga gtc ggt tec tgc ggc get att cgt aaa gat gtc aaa gtg cga 403 
He Arg Val Gly Ser Cys Gly Ala He Arg Lys Asp Val Lys Val Arg 

90 95 100 

gac gtc att ttg gcg atg acc tec tea act gat tea caa atg aac aga 451 
Asp Val He Leu Ala Met Thr Ser Ser Thr Asp Ser Gin Met Asn Arg 

105 110 115 

gtt get ttc gga age gtt gat ttt gcg cct tgc gca gat ttc gag ctt 499 
Val Ala Phe Gly Ser Val Asp Phe Ala Pro Cys Ala Asp Phe Glu Leu 

120 125 130 

tta aaa aat gec tat gat gec gca aag gat aaa ggt gtg ccg gtg act 547 
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Leu Lys Asn Ala Tyr Asp Ala Ala Lys Asp Lys Gly Val Pro Val Thr 

135 140 145 

gta gga age gta ttt aca get gac cag ttc tac aat gac gat teg caa 595 
Val Gly Ser Val Phe Thr Ala Asp Gin Phe Tyr Asn Asp Asp Ser Gin 
150 155 160 165 

att gaa aaa ctt gca aaa tac ggt gtg ctt ggc gtt gaa atg gaa aca 643 
He Glu Lys Leu Ala Lys Tyr Gly Val Leu Gly Val Glu Met Glu Thr 

170 175 180 

act gca ttg tat aca tta gca gcg aag cac gga aga aaa gec ctg tea 691 
Thr Ala Leu Tyr Thr Leu Ala Ala Lys His Gly Arg Lys Ala Leu Ser 

185 190 195 

att etc acc gtg agt gat cac gta tta aca gga gaa gaa acg aca gcg 739 
He Leu Thr Val Ser Asp His Val Leu Thr Gly Glu Glu Thr Thr Ala 

200 205 - 210 

gaa gag cgt caa acg aca ttt cat gat atg ata gaa gtg get tta cat 787 
Glu Glu Arg Gin Thr Thr Phe His Asp Met He Glu Val Ala Leu His 

215 220 225 

tec gta tea caa taa aatatatcaa gaggegtget gggtgccggc agcctcttct 842 
Ser Val Ser Gin 
230 

ttatgcatgc ggaaacgatt gataaaagga aggtaatgta atatgaaaaa gtccggt 899 

<210> 16 
<211> 233 
<212> PRT 

<213> Bacillus subtil is 
<400> 16 

Met Ser Val His He Gly Ala Glu Lys Gly Gin He Ala Asp Thr Val 
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15 10 15 

Leu Leu Pro Gly Asp Pro Leu Arg Ala Lys Phe He Ala Glu Thr Tyr 

20 25 30 

Leu Glu 'Asn Val Glu Cys Tyr Asn Glu Val Arg Gly Met Tyr Gly Phe 

35 40 45 

Thr Gly Thr Tyr Lys Gly Lys Lys He Ser Val Gin Gly Thr Gly Met 

50 55 60 

Gly Val Pro Ser He Ser He Tyr Val Asn Glu Leu He Gin Ser Tyr 
65 70 75 80 

Asp Val Gin Asn Leu He Arg Val Gly Ser Cys Gly Ala He Arg Lys 

85 90 95 

Asp Val Lys Val Arg Asp Val He Leu Ala Met Thr Ser Ser Thr Asp 

100 105 110 

Ser Gin Met Asn Arg Val Ala Phe Gly Ser Val Asp Phe Ala Pro Cys 

115 120 125 

Ala Asp Phe Glu Leu Leu Lys Asn Ala Tyr Asp Ala Ala Lys Asp Lys 

130 135 140 

Gly Val Pro Val Thr Val Gly Ser Val Phe Thr Ala Asp Gin Phe Tyr 
145 150 155 160 

Asn Asp Asp Ser Gin He Glu Lys Leu Ala Lys Tyr Gly Val Leu Gly 

165 170 175 

Val Glu Met Glu Thr Thr Ala Leu Tyr Thr Leu Ala Ala Lys His Gly 

180 185 190 

Arg Lys Ala Leu Ser He Leu Thr Val Ser Asp His Val Leu Thr Gly 

195 200 205 

Glu Glu Thr Thr Ala Glu Glu Arg Gin Thr Thr Phe His Asp Met He 

210 215 220 

Glu Val Ala Leu His Ser Val Ser Gin 
225 230 
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